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Systems, Land Use Planning and Water
Conservation
Colin Crawford*
I. Introduction: Reconceptualizing Wastewater
Management Infrastructure
WASTEWATER MANAGEMENT PROBLEMS are becoming ever more seri-
ous. Sewer main breaks, discharges of insufficiently cleaned effluent
into our waterways, systems forced to carry loads beyond their capacity,
and backed-up systems are just a few of the problems facing wastewa-
ter infrastructure, both in the United States' and abroad.2 Nonetheless,
public surveys of the most pressing environmental issues rarely focus on
*Professor of Law and Executive Director, Payson Center for International Develop-
ment, Tulane University. Much of the research for this paper was conducted while the
author was Professor of Law and Co-Director of the Center for the Comparative Study
of Metropolitan Growth, Georgia State University College of Law. The research was
supported in part by a Research Mentoring Grant from the Georgia State University
Office of Sponsored Programs, and the assistance of several research assistants over a
number of years at Georgia State, including Tyra Buckley, Wendy Wolfenbarger Kraby,
Kevin Morris, Margaret Talbot, David Taylor, and Sarah Whalin, along with Brandon
Sousa at Tulane. I am grateful to all of them.
1. The United States Environmental Protection Agency (EPA) estimates that in the
United States there are at least 40,000 sanitary sewer overflows across the country each
year, including malfunctions in nearly every system, with attendant harms to health and
property. See U.S. Environmental Protection Agency, Sanitary Sewer Overflows and
Peak Flows, http://cfpub.epa.gov/npdes/home.cfm?program-id=4 (last visited Oct. 14,
2010); see also David Strifling, Sanitary Sewer Overflows: Past, Present, And Future
Regulation, 87 MARQ. L. REv. 225 (2003). In June 2010, the EPA announced a pro-
posed rulemaking to address problems of sanitary system overflows. See Stakeholder
Input; National Pollutant Discharge Elimination System (NPDES) Permit Require-
ments for Municipal Sanitary Sewer Collection Systems, Municipal Satellite Collection
Systems, Sanitary Sewer Overflows, and Peak Wet Weather Discharges From Publicly
Owned Treatment Works Treatment Plants Serving Separate Sanitary Sewer Collection
Systems, 75 Fed. Reg. 30395-01 (June 1, 2010).
2. See, e.g., Water Pollution: Athens Shuts Main Sewage Treatment Plant, 27 INT'L
ENv'T REP. 959 (2004) (reporting closure of plant in Athens, Greece due to foul smells
and perceived risk of sewage discharges into sensitive environment); see also Ross
Campbell, Comment, The Bajagua Project: Finding A Solution To The San Diego-
Tijuana Sewage Crisis, 40 SAN DIEGo L. REV. 1039, 1043-1045 (2003) (on malfunc-
tioning sewage treatments in Tijuana, Baja California, Mexico).
wastewater management issues.' Indeed, it seems fair to say that wastewa-
ter management does not figure among the environmental legal and regula-
tory matters that command public attention, despite the direct human and
environmental health impacts of wastewater infrastructure failures, to say
nothing of the unsavory nature of ruptured sewage lines and massive sew-
age spills, with their attendant harms for both land4 and water pollution.5
This is regrettable because much of our nation's centralized wastewa-
ter treatment infrastructure is widely recognized to be in serious need
of overhaul, if not outright replacement.6 Given the distaste most of
us have about the process-and the subject-of wastewater disposal,
this neglect is perhaps not surprising. It is, however, unfortunate be-
cause a serious national wastewater treatment crisis is imminent. The
need to address our wastewater infrastructure deficiencies is urgent and
not only for the centralized systems. In the greater Atlanta metropoli-
tan region, for example, which has a population pushing five million
people in the twenty eight county Metropolitan Statistical Area,7 in the
areas of greatest suburban growth, up to ninety percent of the popu-
lation depends upon septic systems, a figure exceeding that found in
significant portions of the less developed world.' Such realities are part
of a vicious cycle. New developments utilize septic systems because
3. See, e.g., Sewer Overflows: Academies' Report on Wastewater Problems Facing
Pittsburgh Said of Use to Others, 35 ENV'T REP. 2262 (2004) (describing problems
with management of sewage overflows).
4. See generally Rebecca Renner, Sewage Sludge, Pros & Cons, 34 ENVTL. SCI. &
TECH. 430 (2000), available at http://www.mindfully.org/Pesticide/Sewage-Sludge-
Pros-Cons.htm (while sewage can have positive uses such as fertilizer, the literature
shows that even when used in a controlled manner sewage poses great risks through
its heavy metal content and the danger of disease); OFFICE OF WASTEWATER MGMT.,
ENvTL. PROT. AGENCY, GUIDE TO FIELD STORAGE OF BIOSOLIDS AND OTHER ORGANIC
BY-PRODUCTS USED IN AGRICULTURE AND FOR SOIL RESOURCE MANAGEMENT, avail-
able at http://water.epa.gov/scitech/wastetech/biosolids/index.cfm.
5. See, e.g., Katie Zezima, Cape Cod Waterways Face Pollution Crisis, N.Y. TIMES,
Aug. 18, 2010, at A13.
6. Thus prompting, for example, a municipality such as Port Orange, Florida to
resort to a disposal technique like underground injection of sewage and other liquid
wastes. Florida: Suit Threatened Against U.S. Agencies Over Underground Injection of
Sewage, STATE ENv'T DAILY (November 9, 2004).
7. Atlanta Convention and Visitors Bureau, About Atlanta: Atlanta Population and
Demographics, http://www.atlanta.net/visitors/population.html (last visited Oct. 14,
2010).
8. The Atlanta situation is discussed in an unpublished memorandum from the Sani-
tary Sewer and Septic Subcommittee of the Legal and Regulatory Taskforce for the re-
gion to Kirk Fjelstul, Georgia Regional Transportation Authority Co-Chair of the Legal
and Technical Committee and Doug Dillard, Dillard & Galloway, LLC, Co-Chair of the
Legal and Technical Committee (November 24, 2004) (on file with author). See also
Janet Frankston, Metro Leaders Study Limits On Septic Tanks, ATLANTA J.-CONST.,
Jan. 3, 2005, at F6; Act Now to Face Septic Problems, ATLANTA J.-CONST., Dec. 21,
2003, at E10. With respect to the developing world, see, e.g., UNEP & UN-HABITAT,
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local governments refuse to install wastewater treatment systems that
are costly to create and costlier to maintain over generations.' As this
and endless similar examples indicate, wastewater infrastructure, both
in its default preferences and in its details, requires immediate attention.
An important part of any such review is a reformulation of the legal and
regulatory incentives and controls in place for wastewater infrastructure
planning and management.
This article aims to contribute to the debate about the legal and regu-
latory failure to search for imaginative-and immediate-solutions to
questions of wastewater management. Following this introductory sec-
tion, Part I examines the existing, highly centralized models of waste-
water treatment in the United States. To do so, Part I first examines
federal environmental law and regulation relating to wastewater treat-
ment. In addition, Part I briefly looks at a sampling of state laws af-
fecting wastewater treatment and concludes that neither federal law
nor typical state laws express a preference for centralized wastewater
treatment-the dominant and default method for wastewater treatment
in the United States. Indeed, Part I demonstrates that federal and some
state laws in fact permit considerable innovation and experimentation
in the development of wastewater treatment techniques. Part II explores
some of the historical and technical reasons that centralized treatment
SICK WATER? THE CENTRAL ROLE OF WASTE-WATER MANAGEMENT IN SUSTAINABLE
DEVELOPMENT 26 (2010), available at http://www.grida.no/publications/rr/sickwater/
(follow hyperlink to "Full report" or follow hyperlink to "Interactive E-book.") ("In
Jakarta there are more than one million septic tanks in the city, but these are poorly
maintained and have contaminated the groundwater with faecal coliform bacteria.").
9. For example, in parts of suburban Atlanta and many other areas, local govern-
ments are increasingly conditioning new subdivision approval on installation of waste-
water and water supply infrastructure, including bonding requirements to guarantee
long term operation of such facilities. In these situations, the Georgia Department
of Environmental Protection requires a trust indenture or similar document to assure
long term operation. See, e.g., GA. ENVTL. PROT. Div., LARGE COMMUNITY DESIGN
GUIDANCE 4, 7 (2010), available at http://www.gaepd.org/FilesDOC/techguide/wpb/
Large-CommunitySubsurfaceDesignGuidance_01 10.doc. The costs of maintain-
ing wastewater systems or expanding them to serve growing populations constitute a
national problem. See, e.g., Peter Urban, Strapped Cities Struggling to Fund Water
Treatment Upgrades, N.Y TIMES, Mar. 30, 2010; Ellen Wolfgang, Comment, Reclaim-
ing The Clean Water Act: A New Approach To Wastewater Management, 34 FLA. ST.
U.L. REV. 1247 (2007) (discussing costly wastewater infrastructure and evaluating al-
ternatives to make it sustainable). Across the country, a rejection of centralized sewer
systems can be observed. See, e.g., Forest Walk, LLC v. Water Pollution Control Auth.,
968 A.2d 345 (Conn. 2009) (Connecticut Supreme Court affirming local agency rejec-
tion of a developer permit for centralized sewer connection because of state and local
policy favoring sewer avoidance); Carlisle v. City of Shannon City, 742 N.W.2d 605
(Iowa Ct. App. 2007) (upholding city ordinances requiring construction of onsite treat-
ment systems, to be managed as a community system).
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has become the preferred mode, including public health, environmental,
and civil rights factors. Part III considers the possibilities for a reimag-
ined wastewater treatment infrastructure. Part III concludes by consid-
ering the practicable reworking of wastewater treatment in the United
States in such a way as to allow for the appropriate use of a wide range
of technologies, both centralized and, where appropriate, decentralized
treatment, with a particular eye to the possible legal and regulatory re-
forms to further a more workable, flexible, technologically varied, and
integrated wastewater management system on the national level. One
advantage of such an approach, the section concludes, is that it will
begin to manage wastewater not just as needing disposal and treatment,
but as a resource that needs to be managed to maximize the potential
uses of cleaned water in land use planning, irrigation, and ground water
recharge.
II. The Juggernaut of Centralization in
Wastewater Treatment
In the United States, centralized treatment remains the preferred method
of wastewater management.' 0 Standard justifications for centralization
relate both to a concern for public health oversight so as to reduce wa-
terborne disease like typhus and cholera, as well as a view that collec-
tive water and wastewater infrastructure brings services that indirectly
increase individual property values." Thus, the argument goes, it would
10. Minn. Ctr. for Envtl. Advocacy v. Comm'r of Minn. Pollution Control Agency,
696 N.W.2d 95 (Minn. Ct. App. 2005) (reversing the grant of a centralized wastewater
center permit because of the local agency's failure to consider alternative options); see
also, Citizens Advocating Responsible Envtl. Solutions, Inc. v. City of Marco Island,
959 So. 2d 203 (Fla. 2007) (upholding special assessments levied on new users of ex-
panded centralized wastewater system).
See, e.g., Robert W. Adler, The Two Lost Books in the Water Quality Trilogy: The
Elusive Objectives of Physical and Biological Integrity, 33 ENVTL. L. 29 (2003) ("As of
1996, approximately seventy-three percent of the U.S. population was served by public
sewage treatment plants, with ninety-nine percent of plants providing secondary treat-
ment or better."); see also Manny Fernandez, Unclogging Sewer Lines, One Alligator
at a Time (Not Really), N.Y. TIMES, June 16, 2010 available at http://cityroom.blogs.
nytimes.com/2010/06/16/unclogging-sewer-lines-one-alligator-at-a-time-not-really/
(observing, inter alia, that "[tihe sewers are New York's other great mass transit system;
7,400 miles of sewer lines rush more than 1.3 billion gallons of wastewater a day to 14
treatment plants"); METRO. N. GA WATER PLANNING DIST., LONG-TERM WASTEWATER
MANAGEMENT PLAN 3-2 (2003) (documenting that in the eponymous region, eighty-
seven percent of wastewater was centrally treated to tertiary treatment levels).
11. FREDERICK E. TURNEAURE & HARRY L. RUSSELL, PUBLIC WATER-SUPPLIES: RE-
QUIREMENTS, RESOURCES, AND THE CONSTRUCTION OF WORKS 12-14 (2d ed. Rev. &
enlarged 1916).
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be unwise to leave this important task to unskilled parties at the local
level. Sewer infrastructure construction and maintenance is thus viewed
as the domain of skilled professionals. 2 Centralized facilities are also
sited to recover energy costs, locating them in low lying areas and thus
taking advantage of gravity to transport waste material.13 Another jus-
tification involves efficiencies of scale, since larger quantities can be
more efficiently treated in one or a few facilities than in many.'4 Some-
times, the reasons may be less rational or admirable, involving aspects
of not-in-my-backyard-ism that seek to locate facilities in neighbor-
hoods based on race, ethnicity, or low-income status."
A. Current Infrastructure and Technology
The prevailing, engineer-driven method of centralized water treatment
now dominant in the United States typically provides two and some-
times three levels of treatment. First, untreated water goes through a
pretreatment process that screens out large objects and then allows water
to stand so as to promote sedimentation.16 When necessary, this stage
also involves flocculation and coagulation. "Floc" refers to coagulated
particles that accumulate during water treatment; "coagulation" refers
to the effort to gather suspended material in water together so that it can
be more easily removed. Flocculation and coagulation:
[Involve] adding chemicals to water to cause very fine suspended matter to settle
out.. . . The main objective of flocculation and coagulation is the formation of clear
water that has floc [small particles] visible and in suspension. This process can re-
move approximately 90 to 99 percent of all viruses present in water, although pre-
chlorination and preozonation may be necessary if excessive organic material is pres-
ent. Viruses are not actually killed during this process; instead they are contained
within the settled floc and sediments and are later removed.1
7
The principal byproduct of this process is sludge created by the settling
floc, which "is generally removed from the bottom of the sediment ba-
sins every six months."'" The aim of flocculation and coagulation, thus,
12. J.S. Billings, Sewage Disposal in Cities, 71 HARPER'S MAG. 577, 584 (1885).
13. SAMUEL M. GRAY, PROPOSED PLAN FOR A SEWERAGE SYSTEM, AND FOR THE
DISPOSAL OF THE SEWAGE OF THE CITY OF PROVIDENCE 28 (1884).
14. Id. at 10, 73-74.
15. Vernice D. Miller, Planning, Power and Politics: A Case Study of the Land Use
and Siting History of the North River Water Pollution Control Plant, 21 FORDHAM URB.
L.J. 707 (1994) (describing location of a sewage treatment plant on Manhattan's West
Side, adjoining Harlem, when other alternatives nearer more affluent white areas were
rejected).
16. THOMAS V. CECH, PRINCIPLES OF WATER RESOURCEs: HISTORY, DEVELOPMENT,
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is to produce clear water by processes that separate out fine suspended
matter.
The second level required in the standard engineered wastewater
treatment program is filtration or activated sludge treatment. Filtration
relies upon a combination of gravity and sand filtration technology, and
aims "to eliminate turbidity, odor and color."l9 Both filtration and ac-
tivated sludge treatment are means to introduce microorganisms into
the wastewater to break down organic matter.20 Third and finally, this
treated water is fluoridated and disinfected (often with chlorine) in huge
holding basins, and then redistributed to water sources or customers
by means of a complex network of pipes and channels.2 1 In some sys-
tems, additional disinfectant and purification procedures are used at this
stage, including, for example, ultraviolet exposure or the addition of
ozone gas or various chemicals. 2 2
The above description fails, however, to sufficiently convey two
central features of this model. First, this highly engineered model is
one designed to treat mostly organic matter, rather than the range of
contaminants discharged into contemporary sewage systems, including
"toxic chemicals, heavy metals, [and] organochlorines."23 Second, the
description does not convey the immensity of our contemporary waste-
water infrastructure. For example, in Los Angeles, the Department of
Public Works maintains "[t]he City's more than 6,500 miles of public
sewers [that] convey about 400 million gallons per day of flow from
residences and businesses to the City's four wastewater treatment and
19. Id.
20. See, e.g., Sharon Beder, Technological Paradigms: The Case of Sewerage En-
gineering, 4 TECH. STUD. 167 (1997), available at http://herinst.org/sbeder/sewage/
technoparadigm.html.
21. Fluoridation and chlorination raise health concerns of their own and are criti-
cized by some in public health circles. See, e.g., NAT'L TOXICOLOGY PROGRAM, U.S.
DEP'T OF HEALTH & HUMAN SERVS., TECHNICAL REPORT SERIES No. 392, TOXICOL-
OGY AND CARCINOGENESIS STUDIES OF CHLORINATED WATER AND CHLORAMINATED
WATER IN F344/N RATS AND B6C3Fi MICE (1992), available at http://ntp.niehs.nih.
gov/ntp/htdocs/LTjrpts/tr392.pdf (federal study evaluating possible carcinogenic ef-
fects of chlorinated drinking water). The majority scientific view is that water fluorida-
tion is safe; the United States Centers for Disease Control and Prevention have called
it one of the last century's greatest public health achievements. U.S. Centers for Dis-
ease Control and Prevention, Ten Great Public Health Achievements-United States,
1900-1999, 48 MORBIDITY & MORTALITY WKLY. REP. 241 (1999), available at http://
www.cdc.gov/mmwr/PDF/wk/mm4812.pdf. There are, however, respectable scientific
dissenters from this view. See, e.g., John Colquhoun, Why I Changed My Mind About
Fluoridation, 31 FLUORIDE 103 (1998), available at http://www.fluoride-journal.
com/98-31-2/312103.htm.
22. CECH, supra note 16, at 390.
23. Beder, supra note 20, at 178-188.
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water reclamation plants."24 On the east coast, New York City's 7,400
miles of sewer infrastructure have aptly been compared to the city's
"other" mass transit system.25 Keeping such structures going is not a
simple or low cost task, 26 to say nothing of repairing them.2 7
Strikingly, this intricate and layered system employs at its heart
technologies little different in aim and effect from those used success-
fully by the ancient Romans and other innovators in the now distant
past.28 Indeed, it merits stressing that, with the exception of tertiary
treatment, the dominant model, although consisting of a complex in-
frastructure, uses relatively simple filtration methods to clean water-
even when the recipients of that service are in the millions rather than
in the hundreds or thousands of persons. 29 That the core features of
wastewater treatment are relatively simple-separation and filtration,
most notably-deserves remembering because it calls into question
the necessity of highly centralized wastewater treatment networks, at
least for largely organic wastes produced by most residential and many
commercial areas.
24. City of Los Angeles Department of Public Works, City Sewers: About the City's
Sewer System, http://www.lasewers.org/sewers/aboutlindex.htm (last visited Oct. 14,
2010).
25. See Fernandez, supra note 10.
26. See, e.g., N.Y. CITY MUN. WATER FIN. AUTH., COMPREHENSIvE ANNUAL RE-
PORT FOR THE FISCAL YEAR ENDED JUNE 30, 2009 (2009), available at http://www.nyc.
gov/html/nyw/pdf/nyw-annual-report 06_09.pdf.
27. Charles Duhigg, Saving U.S. Water and Sewer Systems Would Be Costly, N.Y.
TIMES, Mar. 14, 2010, at Al (estimating the cost of maintaining New York state systems
at $36 billion over the next twenty years); Ernie Suggs, Atlanta's Watershed Commis-
sioner Resigns, ATLANTA J.-CONST., Sept. 7, 2010 (describing Atlanta's implementa-
tion of a $4 billion plan to comply with a federally mandated sewer and water quality
upgrade).
28. CECH, supra note 16, at 375 (describing how, inter alia, "[t]he Romans . . . used
sand filters, similar to those used in modern water treatment plants, to improve taste and
appearance," and how "[i]n 1746, Frenchman Joseph Amy was granted the first patent
for a water filter, which was composed of charcoal, sponge, and wood.").
29. See id. at 376 ("In 1806, Paris completed a water treatment plant for water
taken from the Seine River. Water was allowed to settle for several hours before mov-
ing through sand filters. In 1834, the first slow sand filter system was developed in the
United States in Richmond, Virginia."). Secondary treatment as a prerequisite for com-
pliance was established under the Clean Water Act amendments of 1977. Pub. L. No.
95-217 (1977). Different methods of tertiary treatment were developed gradually over
time, including sophisticated chemical and biological treatments and the use of receiv-
ing areas like constructed wetlands. Early attempts at tertiary treatment began in the
nineteenth century. See, e.g., Sharon Beder, From Sewage Farms to Septic Tanks: Tri-
als and Tribulations in Sydney, 79 J. ROYAL AUSTL. HIsT. Soc'Y. 72 (1993), available
at http://www.herinst.org/sbeder/sewage/history2.html; Scott Huler, How Does Sewage
Treatment Work?, Scl. AM., July 5, 2010, available at http://www.scientificamerican.
com/article.cfm?id=treating-sewage.
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For many waste streams, a costly, centralized infrastructure may not
be needed. At the same time, however, the increase in the production of
industrial pollutants and other environmental contaminants (like hor-
mones and antibiotics) may require more intensive treatments; industrial
wastes may not be treatable with such simple methods, requiring differ-
ent responses. In short, our wastewater infrastructure today needs to be
rethought because most existing systems were designed with different
challenges and radically different waste streams than we have today.
B. Federal Statutory Framework
Regulating Wastewater
The basic statutory framework regulating wastewater management ap-
pears in the Federal Water Pollution Control Act, commonly known
as the Clean Water Act (CWA).o The CWA requires permits for the
discharge of any pollutant.' "Discharge of a pollutant" in turn means
"[the] addition of any pollutant to navigable waters from any point
source."32 The definition of "pollutant" includes sewage.3 3 In fact, sew-
age management was a major concern when the law was enacted. The
better part of three subtitles addresses matters relating to sewerage and
sanitation. 34 Most crucial of all of these sections is perhaps the subtitle
creating the state water pollution control revolving funds."
The need for the revolving funds reflects a driving concern of local
governments at the time. At the CWA's passage, local governments were
especially concerned that the Act's stricter discharge requirements would
overwhelm them, both technically and financially. 36 Consequently, the
CWA's revolving grants for sewage system repairs were extremely im-
portant from the perspective of local governments. By some measures,
the revolving fund has been a success." This is not to say, however, that
30. 33 U.S.C. §§ 1251-1387 (1972).
31. The National Pollutant Discharge Elimination System (NPDES) permits are pro-
vided for at 33 U.S.C. § 1342 (2010).
32. Id. § 1362(12).
33. Id. § 1362(6).
34. See id. §§ 1251-1346, 1381-1387.
35. Id. §§ 1381-1387.
36. A. Myrick Freeman HI, Water Pollution Policy, in PUBLIC POLICIES FOR ENVI-
RONMENTAL PROTECTION 169-214 (Paul R. Portney & Robert N. Stavins eds., 2d. ed.
2000).
37. That, at least, is the view of the U.S. Environmental Protection Agency. See
United States Environmental Protection Agency, Clean Water Financing, http://water.
epa.gov/grants-funding/cwf/ (last visited Oct. 14, 2010) (describing the Clean Water
State Revolving Fund as "the most successful federal water quality funding program
in the nation's history"). Funding of sewage infrastructure was a part of the CWA at
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the revolving fund has been able to solve all of the worries of local
governments. Arguably, its funding has been inadequate to the task,
and even where there have been improvements, increased burdens on
an aging system are creating problems that need urgent action." The
dangers of our aging, centralized systems are evidenced by numerous
problems; 9 among them the increased incidence of combined sewer
overflows (CSOs) and sanitary sewer overflows (SSOs).0 Partly as a
result, some municipalities have formed special utilities charged with
the construction, operation, and maintenance of separate storm sewers
to address the overflows at considerable expense.4 1
its inception in the form of a construction grants program. GEORGE L. VAN HOUTVEN,
ET AL., ENVTL. PROT. AGENCY, A RETROSPECTIVE ASSESSMENT OF THE COSTS OF THE
CLEAN WATER ACT: 1972 TO 1997 (2000), available at http://water.epa.gov/lawsregs/
lawsguidance/cwa/economics/upload/2000_10_23_economics.costs.pdf. However,
this was modified by 1987 with the creation of the Clean Water State Revolving Fund.
Id. at 2-3. In fiscal year 2009, for example, "[o]ver $5.2 billion in assistance was de-
livered through 1,971 assistance agreements. Two-thirds of the agreements were with
communities with populations below 3,500." ENVTL. PROT. AGENCY, 2009 ANNUAL
REPORT CLEAN WATER STATE REVOLVING FUNDS 3 (2010), available at http://water.
epa.gov/grants-funding/cwsrf/upload/2009_CWSRFAR.pdf. The fiscal year 2009 fig-
ures represent a significant portion of the whole. From 1998 to 2009, the total amount
was $77.2 billion. Id. at 32. This increase occurred because of funds available through
the American Reinvestment and Recovery Act (ARRA), which increased available
CWSRA funds from the original appropriation of $689 million by an additional $4 bil-
lion. Id. at 4. Prior to the influx of ARRA funds, the revolving fund was seen by many as
being under attack. See, e.g., Congressional Testimony Regarding Wastewater Blending
(2005) (statement of Nancy K. Stoner, Nat'l Res. Defense Council), available at http://
files.ali-aba.org/thumbs/datastorage/skoobesruoc/pdf/CLO36-CHO5-thumb.pdf.
38. See, e.g., OFFICE OF WATER, ENVTL. PROT. AGENCY, THE CLEAN WATER AND
DRINKING WATER INFRASTRUCTURE GAP ANALYSIS (2002), available at http://epa.gov/
safewater/gapreport.pdf.
39. The wastewater treatment revolving loans mentioned in footnote 37, while ini-
tially effective, have not kept pace with the serious national need for repair and re-
placement of the old systems. The reauthorization funds have not been adequate in
addressing overflows and other system malfunctions. See OFFICE OF WATER, ENVTL.
PROT. AGENCY, THE CLEAN WATER AND DRINKING WATER INFRASTRUCTURE GAP
ANALYSIS (2002), available at http://epa.gov/safewater/gapreport.pdf; see also Ron
F. Cagle, Asset Management for Water Resources Infrastructure (2005), available at
www.uga.edu/water/GWRC/Papers/CagleR-GWRCpaper%2OMarch 17.pdf (paper pre-
sented at the Proceedings of the 2005 Georgia Water Resources Conference, held Apr.
25-27, 2005, at the University of Georgia, discussing the infrastructure funding gap and
the use of consent decrees with the EPA).
40. See supra note 1.
41. As in Clayton County, Georgia, which, in 1997, formed a storm water utility,
see Clayton County Water Authority, Stormwater, http://www.ccwa.us/stormwater/
default.aspx (last visited Oct. 14, 2010). The Clayton County facility was rolled into
the Clayton County Water Authority, and storm water operating expenses are approxi-
mately $5 million per year, with fees to the community of approximately $9 million.
CLAYTON COUNTY WATER AUTH., COMPREHENSIVE ANNUAL FINANCIAL REPORT FOR
THE FISCAL YEAR ENDED APRIL 30, 2010 (2010), available at http://www.ccwa.us/doc/
CAFR_2010.pdf.
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Notably, the federal system does not require that municipalities favor
large scale, centralized systems. Indeed, the legislation does not require
any particular kind of system but rather requires only that management
be implemented on an "areawide" basis.42
C. State and Local Examples
At the state and local levels despite the default preference for centralized
treatment, the pressures of urban and population growth and megacity
expansion have resulted in considerable variation in the way wastewa-
ter infrastructure is selected, implemented, operated, and maintained.
This is true not only for "small-scale" communities43 or rural areas,
both of which benefit from directed regulatory attention, but also for
large urban areas." Indeed, all manner of decentralized activity can be
identified across the country, from capital incentives for decentralized
treatment in New York City to wetland revitalization in Las Vegas, and
from manufactured wetlands in New Mexico to decentralized treatment
at the Serenbe community in Fulton County, Georgia, just south of At-
lanta.45 The variety of local experiments with wastewater treatment sug-
gests recognition-if not a concerted national movement-of the need
to implement solutions different than centralized treatment. This begs
the question: why does the default preference continue to be for central-
ized treatment?
42. 33 U.S.C. § 1383(c) provides that:
[tjhe amounts of funds available to each State water pollution control revolving fund
shall be used only for providing financial assistance (1) to any municipality . . . for
construction of publicly owned treatment works (as defined in section 1292 of this
title), (2) for the implementation of a management program established under section
1329 of this title....
In turn, 33 U.S.C. § 1292(2)(A) defines "treatment works" as "any devices and systems
used in the storage, treatment, recycling, and reclamation of municipal sewage or in-
dustrial wastes of a liquid nature to implement section 1281 of this title. . . ." (emphasis
added). Then, 33 U.S.C. § 1281(a)(c) provides that "[t]o the extent practicable, waste
treatment management shall be on an areawide basis and provide control or treatment
of all point and nonpoint sources of pollution .. " (emphasis added). The subchapter
does not define "areawide."
43. Defined by the EPA as those with 10,000 or fewer residents. See EPA, Waste-
water in Small Communities-Basic Information, http://www.epa.gov/owmitnet/mab/
smcommlbasic.htm (last visited Oct. 14, 2010).
44. See OFFICE OF WATER, ENVTL. PROT. AGENCY, RURAL DEVELOPMENT: RURAL
UTILITIEs SERVICE LOAN AND GRANT PROGRAM (2003), available at http://www.epa.
gov/safewater/arsenic/pdfs/funding/usdagranprogram.pdf.
45. See Mark Saunders, Decentralized Evolution, ONSITE WATER TREATMENT (Jan./
Feb. 2008), available at http://www.onsitewater.com/ow_0801_decentralized.html.
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III. Historical Influences and Technical
Bases for Centralization
Decentralized treatment was the norm until the early nineteenth cen-
tury.46 The underlying factors leading to centralization are many. They
can be summarized, however, as being rooted in public health and land
use planning concerns.
A. Public Health Reforms and Planning
Early wastewater treatment was often not merely decentralized but indi-
vidualized, such that human waste was disposed of in backyard privies
and outhouses.47 With increased urban density, this led to wide scale
pressure for sanitarian reforms, both in England 48 and in the major urban
centers of the East Coast of the United States.4 9 Without question, the
sanitarian reformers were motivated by a demonstrated need to reduce
the incidence of disease from cholera and typhus to a wide range of
other illnesses caused by the improper disposal of human, animal, and,
increasingly, industrial waste."o
Concurrently, the need for sanitarian reforms was linked to the need
for better urban plans; health reforms were thus linked to drives for
efficiencies in service provision, a movement that favored centralized
system construction and operation instead of the chaotic and unhealthy
reality." Subsequent high profile public health crises, such as the yel-
low fever outbreak in Memphis in 1878, only strengthened the calls
for coordinated, uniform responses to poor sanitation that was seen as
a contributing factor inhibiting economic and social development at a
high cost to human life. For example, in Memphis, poor canal drainage
and equally bad sanitation caused the spread of disease bearing mosqui-
toes.52 The public health roots favoring centralized management cannot
46. See Steven J. Burian, et al., Urban Wastewater Management in the United States:
Past, Present, and Future, 7 J. URB. TECH. 33 (2000), available at http://www.sewerhis
tory.org/articles/whregion/urban-wwm-mgmt/urban-wwm-mgmt.pdf.
47. See JOSEPH BAZALGETTE, ON THE MAIN DRAINAGE OF LONDON, AND THE
INTERCEPTION OF THE SEWAGE FROM THE RIVER THAMES (1865), available at http://
www.personal.leeds.ac.uk/-cen6ddm/History/Bazalgettel 865.pdf.
48. See GEORGE E. WARING, JR., DRAINING FOR PROFIT AND DRAINING FOR HEALTH
222-39 (1867) (George Waring's famous report to the British General Board of Health
urging such reforms).
49. See, e.g., ELIOT C. CLARKE, MAIN DRAINAGE WORKS OF THE CITY OF BOSTON
16-21 (2d ed. 1885).
50. See TURNEAURE & RUSSELL, supra note 11, at 13.
51. JOHN DuFFY, THE SANITARIANS: A HISTORY OF AMERICAN PUBLIC HEALTH
66-78, 111-24 (1990).
52. John Woodworth, the Marine Hospital Service surgeon general, is reported
to have argued to Congress: "Yellow fever should be dealt with as an enemy which
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be underestimated. To a considerable extent, those concerns drove a
push to plan centralized systems.
B. Environmental Protection Concerns
If the belief in centralized systems made sense for nineteenth century
sanitarians, however, the choice also had negative implications for
other actors. As mentioned previously, the costs of operating central-
ized systems, with their varying requirements up to tertiary treatment,
are enormous, and potentially crippling.53 In addition, the preference for
centralized systems has also proved to complicate the task of environ-
mental regulators. As quickly became apparent in the early years of the
point-source-driven CWA, publicly owned treatment works (POTWs)
risked being overwhelmed by free riders in the form of industrial waste
dischargers dumping their untreated wastes into centralized wastewater
systems treated by POTWs. This resulted in the push for the promulga-
tion of industrial pretreatment standards, designed to force industry to
internalize its pretreatment costs.5 4
At the same time, the CWA's preference for point source regulation
meant that wastewater regulation under the CWA mirrors the statute's
larger shortcomings. While POTWs are point sources and therefore can
easily be permitted, not all human activities are connected to POTWs.
Consequently, nonpoint source discharges end up being regulated, if at
all, by different regulatory standards, as state or local environmental
and public health authorities step in to regulate wastewater affected by
nonpoint sources.
The result is a highly balkanized system.55 Such balkanization argu-
ably promotes some of the system failures evident in wastewater plan-
imperils life and cripples commerce and industry. To no other great nation of the earth
is yellow fever so calamitous as to the United States of America." Public Broadcast-
ing Service, American Experience: The Great Fever, http://www.pbs.org/wgbh/amex/
fever/peopleevents/e_1878.html (last visited Oct. 14, 2010). For more on the Memphis
yellow fever outbreak of 1878 and its legal and regulatory aftermath, see MARGARET
HUMPHREYS, YELLOW FEVER AND THE SOUTH 45-76 (1992); see also JOHN DUFFY,
SWORD OF PESTILENCE: THE NEW ORLEANS YELLOW FEVER EPIDEMIC OF 1853, at
136-37 (1966) (documenting growing realization that yellow fever could be reduced
with better public sanitation).
53. See Adler, supra note 10.
54. There are many pretreatment regulations and forms of regulatory guidance, see,
Streamlining the General Pretreatment Regulations for Existing and New Sources of
Pollution. 70 Fed. Reg. 60134 (Oct. 14, 2005) (revising 40 C.F.R. sections 9, 122, and
403). A description of various rules involved in EPA's pretreatment program is avail-
able online. See U.S. Environmental Protection Agency, Pretreatment Program, http://
cfpubl.epa.gov/npdes/home.cfm?program-id=3 (last visited Oct. 14, 2010).
55. See OFFICE OF WATER, ENvTL. PROT. AGENCY, INTERACTIVE HANDBOOK FOR
MANAGING INDIVIDUAL AND CLUSTERED (DECENTRALIZED) WASTEWATER TREAT-
MENT SYSTEMS, EPA 832-B-05-005 JANUARY 2010 WEB SUPPLEMENT (2010), avail
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ning. Consider, for instance, septic system failures. Septic systems in
densely populated areas may fail, either because of insufficient space
dedicated for leach fields or because of land saturated due to heavy
rains. The result is septic overflow into surface waters or seepage into
groundwater that falls outside the scope of NPDES regulation.56 A typi-
cal septic system cannot be considered a point source because any dis-
charge of its effluents is not likely to be a direct discharge into waters of
the United States, as required to be a point source under the CWA. This
is especially so when, as happens, several septic systems fail at once
because of saturated leach fields. Although they may be regulated under
water quality standards applicable under the CWA and comparable state
laws, enforceability is much more complicated than in the case of NP-
DES-permitted discharges, for which violations are much clearer.57
The failure of the CWA and state laws to comprehensively regulate
wastewater treatment makes larger system failures possible because the
balkanized status quo presents a classic collective action problem. That
is, while everyone is affected, no one is directly responsible, making
possible a general lack of compliance and resulting system failures.
Moreover, the problems of proof that have long bedeviled wastewater
treatment pollution" mean that enforcement violations are especially
challenging in the event of nonpoint source discharges, whether they be
from saturated leach fields or overloaded centralized sewer systems that
back up and send their unsanitary contents into streets, lawns, parks,
and surface waters. As with all such nonpoint source pollution prob-
lems, we are all to blame but no one in particular is responsible.59
C. Civil Rights Concerns
Another less appealing aspect of centralized treatment is the reality that
in many cases "centralized" has been either a means to provide ser-
vices to some sectors of the population while denying it to others or,
able at http://www.epa.gov/owm/septic/pubs/dwm_12.pdf; see also Survey of Atlanta
Metropolitan Sewage Systems (2007) (on file with author).
56. Unless, of course, the system discharges directly to surface or ground water
sources. See id.
57. 42 U.S.C. §§ 1312-13 (2010). On some failures with water quality standard en-
forcement, see, for example, OLIVER A. HOUCK, THE CLEAN WATER ACT TMDL PRO-
GRAM: LAw, POLICY, AND IMPLEMENTATION (2d ed. 2002).
58. The classic example is Justice Oliver Wendell Holmes' decision in Missouri v.
Illinois, 200 U.S. 496 (1906).
59. See David Zaring, Note, Agriculture, Nonpoint Source Pollution, and Regulatory
Control: The Clean Water Act's Bleak Present and Future, 20 HARv. ENVTL. L. REV.
515, 515-16 (1996); U.S. GENERAL ACCOUNTING OFFICE, WATER QUALITY: FEDERAL
ROLE IN ADDRESSING-AND CONTRIBUTING TO-NONPOINT SOURCE POLLUTION 18,
20-23 (1999).
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alternatively, on locating undesirable centralized infrastructure in the
backyards of disfavored minority groups. An infamous example of the
first tendency in the wastewater context is the landmark municipal ser-
vices case of Hawkins v. Town of Shaw." Hawkins concerned the equal
protection claims of African American town residents who asserted un-
equal provision of a wide range of municipal services. With respect to
sanitary sewer services, plaintiffs demonstrated that 99% of the town's
white residents had access to sanitary sewers, while "nearly 20% of the
black population [was] not so served." 6 1 In addition to unequal provi-
sion of other municipal services, the fact of unequal wastewater infra-
structure justified the Hawkins court's finding of an equal protection
violation.6 2
On the other hand, the siting of sanitary sewer facilities can consti-
tute a classic environmental justice case, meaning that the locally un-
desirable land use is sited in a nonmajority neighborhood because of
its unsavory odors and other negative environmental effects-such as
polluted outflows. 63
IV. Reimagining Regulation of Our
Wastewater Infrastructure
The preceding discussion describes an odd reality. On the one hand,
in practice the default assumption for the preferred form of waste-
water management, especially in urban and urbanizing areas, is for
some form of centralized treatment. The principal justification for this
relates to public health concerns although, as demonstrated, other fac-
tors are at work as well. On the other hand, as the discussion above
also suggests, the default method is by no means comprehensive. At
the same time, there is no comprehensive legal and regulatory plan
to monitor and administer this essential infrastructure activity. Con-
sidering this, might we better plan for and manage our wastewater
infrastructure?
60. Hawkins v. Town of Shaw, 437 F.2d 1286 (5th Cir. 1971).
61. Id. at 1290.
62. Id. at 1292-93; see also Mary J. Cavins, Discrimination in Provision of Munici-
pal Services or Facilities as Civil Rights Violation, 51 A.L.R.3d 950, §§ 3-4 (summa-
rizing unequal wastewater infrastructure provision cases).
63. See Miller, supra note 15, at 715-21 (arguing that the largely racial and ethnic
minority West Harlem neighborhoods were targeted by white political and business
leaders for the siting of a wastewater treatment facility serving millions on Manhattan's
West Side).
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A. Allowing for Diverse Wastewater
Infrastructure Options
Clearly, some parts of the wastewater infrastructure should remain
highly centralized, just as septic systems may be the more efficient and
economical alternative for many rural areas. Yet the Japanese example
is instructive. In Japan, a significant portion of the urban population is
served by decentralized systems. Indeed, fully sixty percent of medium-
and small-sized cities are not on centralized systems, with no evident
loss of public health quality.' This is an example other countries would
do well to follow, at both a formal and an operational level. The in-
creasing density of our mega-cities, to say nothing of the complex con-
stituents in twenty-first century waste streams (with industrial and other
chemicals unimaginable to nineteenth century sanitarian reformers) de-
mands another solution. This is true, moreover, not just for environmen-
tal and public health reasons. It is also true for financial reasons. In an
age when the extension of sewer lines can make or break a local govern-
ment budget or limit an area's growth, a vigorous search for alternatives
to centralized infrastructure is merited. What follows is an attempt to
chart out principles for rethinking our wastewater infrastructure.
1. MAKE COMPREHENSIVE WASTEWATER PLANNING
PART OF THE LEGAL AND REGULATORY REGIME
ACROSS ALL LEVELS OF GOVERNMENT
a. Coordinated Zoning and Planning for
Wastewater Infrastructure
Normatively, wastewater and other infrastructure services decisions
should be incorporated into zoning decisions and planning. Such a no-
tion, though simple on its face, is in fact politically and socially vola-
tile. In the United States, zoning and land use decisions largely remain
the sacrosanct province of local and sometimes regional or state gov-
ernments.6 5 Moreover, the control of infrastructure services is often
a tool used locally to maintain community character. Examples from
the Atlanta metropolitan region underline this point with special force.
Perhaps because of the multijurisdictional character of governance in
64. M.B. Beck & R.G. Cummings, Wastewater Infrastructure: Challenges for the
Sustainable City in the New Millennium, 20 HABITAT INT'L 405, 412 (1996).
65. See, e.g., Carol M. Rose, New Models for Local Land Use Decisions, 79 Nw.
U. L. REV. 1155, 1156 (1985) (discussing local land use control even with the emergence
of state entities with control over land use projects); see also GERALD E. FRUG & DAVID
J. BARRON, CITY BOUND: How STATES STIFLE URBAN INNOVATION 64-120 (2008) (de-
tailing local powers and the ways states limit them).
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Georgia and Atlanta,66 the region hosts a wide range of treatment meth-
ods, employed with varying degrees of success, a fact that both dem-
onstrates the possibility for a different paradigm but also reveals the
potential for chaos and system failure without a coordinated response.
The Atlanta region's wide range of technologies is enabled by force
of law and regulation. For example, in Henry County, Georgia, the pre-
2009 zoning ordinance expressly provided that in single-family residen-
tial districts, "[iut is the intent of this district to provide for single-family
residential dwellings of a low density character on individual lots." In
Henry County's further definition of low density, the ordinance pro-
vided that the minimum lot size is 1 acre for dwellings using septic or
public sewers but on the county water system."7 Although that language
was omitted in a 2009 code revision, the size requirements were not.68
On its face, this is not terribly surprising. One acre is a general rule of
thumb-but not a requirement-for siting a facility on septic. 69 Nota-
bly, however, this size requirement applies even if the dwelling is not on
septic, suggesting that wastewater infrastructure is in fact being used to
buttress a deeper desire to preserve low density, rather than supporting
a rational wastewater infrastructure choice.70
66. After Texas (which has 254 counties), Georgia is the state with the highest num-
ber of counties in the nation with 159, although it is neither one of the geographically
largest nor the most densely populated states in the nation. The relatively low density,
10-county Atlanta region is home to over 4 million people, according to census data col-
lected by the Atlanta Regional Commission. Atlanta Regional Commission, The Atlanta
Region, http://www.atlantaregional.com/info-center/arc-region (last visited Oct. 14,
2010). This region is served by a multiplicity of governments, including county govern-
ments, city and other municipal governments, and various regional governance entities
like the Atlanta Regional Commission, which sets nonbinding policy for the 10-county
region, and the Metropolitan North Georgia Water Planning District. Many of them have
wastewater oversight and maintenance responsibility.
67. HENRY COUNTY, GA., CODE OF ORDINANCES § 3-7-144 (2010), available at
http://library6.municode.com/default-now/home.htm?infobase=10910&docaction=
whatsnew.
68. HENRY COUNTY, GA., CODE OF ORDINANCES, App'x A: Uniform Land Devel-
opment Code § 2.01.00. It should be noted that although "site built" homes or those
"industrialized on lots" could have septic on minimum 30,000 square feet lots. Id. This
probably occurred because of increased suburban development.
69. The website for Tarrant County, Texas (home to Forth Worth) says, in answering
the question as to how much land is needed for septic:
Our experience shows that anything less than an acre can be difficult (that's a recom-
mendation, not a requirement). The general state minimums are I acre for land with
a water well and sewage facility, or 2 acre for land with only a sewage facility. The
size requirements of a piece of property apply when it is divided. If you have an exist-
ing piece of land smaller than the above, then you must submit a professional design
showing how you can get a legal system on your property.
Tarrant County, Septic System Inspections/Permitting, http://www.tarrantcounty.coml
ehealth/cwp/view.asp?A=763&Q=430552 (last visited Oct. 14, 2010).
70. As a Henry County policy document acknowledged, "[h]istorically, there has
been a general lack of support for any development over 4 dwelling units per acre. This
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However, such local preferences can work against infrastructure
choices that affect users elsewhere in the same geographic region or
watershed. For example, DeKalb County, Georgia, immediately north
of Henry County and one of the two counties straddled by the City of At-
lanta, approaches the issue of lot size and septic connection differently.
DeKalb, a county with nearly three times the population of neighbor-
ing Henry County, lower per capita incomes and with a predominantly
African American population (where Henry County is overwhelmingly
white), as a general zoning rule allows septic on lots nearly one-half the
size of those required in Henry County." Furthermore, DeKalb requires
sewer connections where available.72 Although space here does not per-
mit a full examination of the differences between these two locales and
the reasons for them, the comparison does hint at the ensuing problems
that are likely to result. These are physically adjoining jurisdictions.
Tolerating the juxtaposition of fundamental differences in how an in-
frastructure activity that can dramatically and negatively affect human
health and the environment is handled is to write a recipe for conflict,
recrimination, and, worst of all, human and environmental harm.
Preferences that, like those in Henry County, encourage one form
of land-hungry on-site treatment have effects beyond local boundaries.
Like air pollution, water contamination from point and nonpoint sources
travels and fails to respect zoning footprint requirements. Therefore,
comprehensive wastewater planning requires crossing jurisdictional
lines. In short, the aim should be to integrate infrastructure planning in
order to understand development patterns and needs taking into account
a wide range of factors-demographic, geographic, hydrologic and top-
ographic, to name but some of the most important considerations. Such
a planning approach would stand in sharp contrast to one that allows
local governments to plan within jurisdictional boundaries created in a
acceptance of a low-density residential development pattern exacerbates the sprawl-
ing development of the County, does not support transit use, and discourages the con-
struction of workforce housing." JORDAN, JONES, & GOULDING, HENRY COUNTY 2030
COMPREHENSIVE PLAN: COMMUNITY ASSESSMENT 13 (2006), available at http://www.
co.henry.ga.us/PlanningZoning/pdf/CompLandUse/HenryCommunityAssessment.pdf.
71. DeKalb County Municipal Code section 13-247 provides that septic systems
may be constructed on lots of 25,000 square feet minimum, with a 25% slope. DEKALB
COUNTY, GA., MUNICIPAL CODE § 13-247 (2010), available at http://library.muni
code.com/index.aspx?clientId=10637&stateld=10&stateName=Georgia. By contrast,
an acre-the Henry County minimum-is 43,560 square feet. The DeKalb population
in 2009 was estimated by the Atlanta Regional Commission to be 731,200 in contrast
to Henry County's 192,800. See Atlanta Regional Commission, Population & Housing
Data, http://www.atlantaregional.com/info-center/arc-region/population-housing-data
(last visited Oct. 10, 2010).
72. DEKALB COUNTY, GA., MUNICIPAL CODE § 25-154.
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former time, under quite different social and historical circumstances
than those prevailing in the present." This is easier said than done. Any
proposal to reduce the amount of local control over such infrastructure
is, in the strong United States tradition of allegiance to local control
over land use, likely to be met with serious political opposition.7 4
There is, however, a significant and related precedent for more com-
prehensive resource regulation, namely the example of so-called "co-
operative federalism" in federal and state environmental regulation.15
Until the passage of the National Environmental Policy Act of 1969 and
the rapid-fire decade of comprehensive federal environmental regula-
tion that followed up and until the enactment of the hazardous waste
cleanup law in 1980,6 environmental law and regulation was largely
the domain of local governments." Proposals for federal regulation of
the area, moreover, were met with hostility and dire warnings of the
consequences of federal regulation. 8
This is not to minimize the challenges of overcoming the likely resis-
tance to interjurisdictional, coordinated wastewater planning that would
allow for both centralized and decentralized technology choice. It is to
suggest, however, that the right political moment is needed to make this
shift, one that would balance the desire for local control over nearby
land use and a range of social, economic, scientific, climactic, geo-
73. The Georgia counties were created for complicated social and economic reasons
over time. Overall, the multiplicity of local governments appeared to have developed
because it served well what historically was a rural state. Ed Jackson, Georgialnfo,
A Brief History of Georgia Counties, http://georgiainfo.galileo.usg.edulcountyhistory.
htm (last visited Sept. 18, 2010).
74. See supra note 54 and accompanying text.
75. See Robert V. Percival, Environmental Federalism: Historical Roots and Con-
temporary Models, 54 MD. L. REV. 1141 (1995).
76. The decade of statutory enactment referred to here includes, in chronological
order, the National Environmental Policy Act (effective January 1, 1970), the Clean
Air Act Extension of 1970 (effective December 31, 1970), the Clean Water Act (effec-
tive October 18, 1972), the Endangered Species Act (effective December 28, 1973),
the Resource Conservation and Recovery Act (effective October 21, 1976), and the
Comprehensive Environmental Response, Conservation, and Liability Act (effective
December 11, 1980).
77. This is not to suggest that there was no federal regulation of the environment,
especially in the area of air and water pollution. See Clean Air Act of 1963, 77 Stat.
392 (Clean Air Act's first, much weaker incarnation); Water Pollution Control Act of
1948, ch. 758, Pub. L. No. 845; Water Quality Act, 80 Stat. 1246 (1966). But prior to
1969 such enactments were, in comparison to what followed, extremely limited pieces
of legislation in terms of their scope and in particular in terms of the power they gave
federal actors.
78. See, e.g., HoUCK, supra note 57, at 14-20 (providing an overview of illustra-
tive arguments made by states and local government against the Clean Water Act
amendments).
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graphical, and topographical considerations that could result in more
rational wastewater planning that takes into account both local waste
streams and other social and economic concerns.
b. A More Flexible and Cooperative Federal Role
At the beginning of the environmental movement, in the 1970s, public
health and environmental planning were decoupled from one another, in
part due to suspicion by the young environmental movement that pub-
lic health professionals were not competent to deal with the "broader
nonpublic health issues of the environment." 9 As the problems with our
wastewater infrastructure demonstrate, however, that divide is no longer
defensible. Thus, federal law needs to be altered both to promote the
variety of wastewater infrastructure options already mentioned and to
integrate the environmental and public health planning activities needed
for the new infrastructure.
Comprehensive wastewater planning as part of coordinated land use
planning mediated by the federal government and conducted between
and among local, state, and federal governments could result in higher
purification rates for treated wastewater. At the same time, such coor-
dinated planning could result in more efficient water use. Coordinated
planning would foster both of these possible goals because it would
make possible the incorporation and sharing of more precise knowledge
about local conditions, including water sources, water quality, water
volumes, geography, and so on in order to reuse water closer to the site."o
In addition, coordinated wastewater planning could have aesthetic and
recreational benefits inasmuch as recycled wastewater can be used close
to the site of recycling for such uses, even when cleaned to non-potable
standards.8' In this way, wastewater will cease being principally a prob-
lem to be managed and treated and can be understood as constituting
a form of water resource, when properly handled. Moreover, working
together across local jurisdictional lines, planners combining land use
79. Walter A. Lyon, From Cancer to Cholera to Cryptosporidiosis, 123 J. ENVTL.
ENG'G 819 (1997).
80. See, e.g., GENERAL ELECTRIC, CAULEY CREEK WATER RECLAMATION FACILITY
(2006), available at http://www.gewater.com/pdf/Case%20StudiesCust/Americas/
English/CSCAULMUNWWEN_1106_NAGELogo.pdf (describing water recla-
mation facility in Georgia that used treated wastewater for non-agricultural irrigation
purposes).
8 1. See, e.g., Alexandra Dapolito Dunn, The ESA's Impact on Wastewater Treatment,
4 ABA WATER QUALITY & WETLANDS COMM. NEWSL. 5 (2002) (giving examples of
innovative wastewater uses necessitated by conflicts with endangered species protec-
tion laws).
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and environmental concerns could elect to incorporate green space fea-
tures into their plans.
If employed properly, devices like constructed wetlands, swales, and
riparian buffers can be used to purify wastewater, if not to potable lev-
els at least to levels tolerable for human recreational use, as already
happens.8 2 Such methods, already in wide albeit scattered use across
the world,83 can also result in more rational resource use and as tools
to restrict and shape growth.' They can also result in energy savings
because they make possible the treatment and reuse of cleaned waste-
water closer to the source of production-even in some of the world's
most densely inhabited and used urban environments." The local nature
of this approach begs the question of how best to coordinate decisions
based on local and regional knowledge with controls and guidance dis-
seminated by larger units of government.
An analogy to the Clean Air Act (CAA) is useful. As is well known,
the CAA sought to provide a comprehensive means to address the prob-
lem of traveling pollution.8 6 The solution was ingenious. The CAA
provided for the creation of National Ambient Air Quality Standards
(NAAQS) for the so called "criteria" pollutants.87 The NAAQS are in
turn administered within Air Quality Control Regions (AQCRs) within
states, although the CAA makes provisions for interstate cooperation
where the pollution falls outside legal jurisdictional boundaries. 8 This
82. See, e.g., Scott Wallace, Clean Again, Naturally: Constructed Wetlands Change
the Face of Petroleum Remediation at Former BP Refinery Site, ONSITE WATER TREAT-
MENT (Nov./Dec. 2005), available at http://www.onsitewater.com/ow 0511_clean.
html.
83. See, e.g., Martin Gauss, Constructed Wetlands: A Promising Wastewater Treat-
ment System for Small Localities: Experiences from Latin America (World Bank Policy
Research, Working Paper No. 44120, 2008), available at http://papers.ssrn.com/sol3/
papers.cfm?abstract id= 1149070 (describing successful projects in two United States
locations).
84. See Juli Beth Hoover, Decentralized Wastewater Management: Linking Land
Use, Planning & Environmental Protection (2001) (unpublished manuscript), available
at http://www.southernwatersolutions.com/documents/DecentralizedWastewaterManage
ment.pdf; Penelope Grenoble O'Malley, Wastewater Management and Community Plan-
ning, ONSITE WATER TREATMENT (July/Aug. 2006), available at http://www.onsitewater.
com/ow_0607_wastewater.html (describing decentralized system installed in Vermont to
replace ageing scattered septic systems). In the international context, see, for example,
May A. Masoud, et al., Decentralized Approaches to Wastewater Treatment and Man-
agement: Applicability in Developing Countries, 90 J. ENVTL. MGMT. 652 (2009).
85. See David Engle, Onsite Treatment, City-Style, ONSITE WATER TREATMENT
(May/June 2006), available at http://www.onsitewater.com/ow_0605_treatment.html
(detailing water reuse and energy savings in several New York City demonstration proj-
ects).
86. See, e.g., Roy S. BELDEN, CLEAN AIR ACT 6, 11, 35 (2001).
87. 42 U.S.C. §§ 7408-7409 (1998).
88. See id. § 7407 (2004); see also §§ 7406, 7426, and 7506.
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is possible only because of information available at and controlled at
the local level-the intrastate ACQRs-about emissions sources as they
affect the NAAQS. The CAA example is useful because it provides a
model for wastewater regulation that could be comprehensive because
it is coordinated across jurisdictions, without entirely sacrificing local
and state control.
2. COMMUNITY AND INDIVIDUAL RESPONSIBILITY FOR
WASTEWATER MANAGEMENT IN A COORDINATED
NATIONAL INFRASTRUCTURE OVERSIGHT SYSTEM
Another advantage of such a comprehensive approach, one that not only
rejects the insistence on centralized disposal options but also permits
the wide scale sharing of information and techniques, in that it would
increase local and individual responsibility for wastewater protection.
As suggested earlier, the late nineteenth and early twentieth century
sanitarians reacted to a helter-skelter reality of individual outhouses
and backyard privies with dangerous public health and environmental
consequences." A return to such a highly individualized and disorga-
nized system of individual operation is clearly undesirable. However, a
more flexible model than the current balkanized system-with POTWs
occupying one end of the wastewater infrastructure spectrum and
highly individual, mostly septic systems occupying the other end of the
spectrum-is needed. This model would focus on coordination between
and among federal, state, and local actors. Such a system could embrace
the wide range of technological options that exist between individual
septic systems and a large, centralized wastewater treatment network
serving millions. But it would also assure oversight by federal and state
authorities relying upon national information as to the success and fail-
ure of different technologies by locale.
Science and local experiment is well ahead of environmental law and
regulation. Scientists and engineers long ago understood that the ap-
propriate wastewater treatment technology depends upon a wide range
of factors including climate, topography, hydrology, and population
density. 0 Not surprisingly, science and technology have identified and
made available a range of technologies to respond to situational differ-
89. See supra notes 37-43.
90. In the state of Georgia, for example, land application systems and constructed
wetlands are not controlled directly by statute but by regulatory guidance. See Telephone
Interview of David Taylor with Earnie Em, Ga. Envtl. Prot. Div., Ga. Dep't of Nat. Res.
(Oct. 21, 2005) (on file with author). See generally UNIV. OF GA. ScH. OF ENVTL.
DESIGN, LAND DEVELOPMENT PROVISIONS To PROTECT GEORGIA WATER QUALITY
(1997), available at http://www.gaepd.org/FilesPDF/techguide/wpb/nicholsfinal.pdf.
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ences, from reverse osmosis to wetland construction to land application
systems.9'
We lack a legal structure that is able to respond to and create in-
centives to choose and implement a variety of wastewater infrastruc-
ture needs. The CWA, which concentrates on permitting point source
discharges, 9 2 unintentionally promotes regulation focused on central-
ized POTWs. 3 When the CWA was enacted, this choice made perfect
sense; the Act responded to a national water pollution crisis with sig-
nificant implications for POTW operations and, thus, for public health.
Like other water regulations, however, the CWA does not regulate pol-
lution challenges at all stages of the water cycle. More comprehensive
wastewater regulation-not unlike the need for more comprehensive
nonpoint source regulation 94-would help address that deficiency.
As a normative matter, in a reality far different from that of the last
century's sanitarian reformers, a world familiar with the challenges of
wastewater regulation and the need for high public health standards in
its implementation, such an approach is appealing for other reasons as
well. A greater variety of and tolerance for decentralized technologies
coordinated in a comprehensive scheme would require greater civic en-
gagement in and monitoring of wastewater infrastructure. This kind of
oversight might lead to other increased efficiencies as educated citizens
become more aware of their individual and community infrastructure
requirements and costs, making them more vigilant in monitoring ex-
penses to assure compliance with federal and state standards. Where
wastewater location may have been a de facto mechanism to perpetuate
existing social inequities,9 5 more localized oversight under a compre-
91. See, e.g., Wendy Wolfenbarger Kraby, Metro Atlanta Sewer Research (2005)
(unpublished research compendium, on file with author) (documenting wastewater op-
tions in a 16-county metropolitan Atlanta area); Sarah Whalin, Atlanta Metro Counties:
Categorization of Wastewater Treatment Approaches (Oct. 19, 2005) (unpublished re-
search memorandum, on file with author).
92. See supra notes 28-30.
93. 33 U.S.C. §§ 1281-1301 (2010).
94. See id. §§1288, 1329. CWA regulation of nonpoint sources is notoriously thin.
See, e.g., James A. Gardner, State Constitutional Rights as Resistance to National
Power: Toward a Functional Theory of State Constitutions, 91 GEO. L.J. 1003, 1022
(2003) (observing that "[s]tate cooperation with the Clean Water Act's nonpoint source
management program has been inconsistent."). But see Richard J. Lazarus, Celebrat-
ing Tahoe-Sierra, 33 ENVTL. L. 1, 25-26 (2003) (concluding reflections on a landmark
Supreme Court case with the observation that "[ilt is also a reminder that the substantial
environmental protection gains achieved by the Clean Water Act during the past thirty
years extend beyond classic point source controls to include, as in the case of Lake
Tahoe, land use controls necessary for effective nonpoint source management.").
95. Supra notes 59-62.
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hensive system might also help minimize such practices because there
would be greater transparency in the discussion about what choices are
made, where, and why.96
This paradigm shift would not be without challenges. Among them
will be the need to train sufficient technical personnel to operate smaller
systems. Such redirected funds might, however, be included as part of a
revised CWA with enhanced funding capacity for small and large sys-
tems of various types.
3. USE LESS CENTRALIZED CHOICES AS
A MEANS TO EFFECT WATER SAVINGS
The Environmental Protection Agency estimates that in the United
States, nearly 900 billion gallons of water a year are lost to sewer over-
flows due to antiquated design and insufficient capacity, among other
system weaknesses and failures. 97 A major advantage of a less central-
ized infrastructure is the likelihood of reducing that loss and redirect-
ing those water supplies to other uses-drinking water, irrigation and
recreational uses, for example.98 This would reduce the amount of water
drawn from aquifers and other groundwater sources to feed the appe-
tites of water-hungry centralized systems-another distinct advantage
of smaller scale technologies. In addition, small systems make possible
higher levels of waste reuse onsite, thus both increasing local water sup-
plies and saving energy.99 Moreover, in large quantities, waste solids are
much easier to handle than are liquid wastes. These examples suggest
that the water savings made possible with a less centralized wastewater
infrastructure would also internalize many of the external environmen-
tal pollution and human health costs of decentralized systems.
B. Advantages of a Less Centralized Wastewater
Infrastructure
The question is how we would transition to such a varied, more flex-
ible infrastructure model without giving birth to a chaotic, disorganized
multiplicity of uncoordinated systems. To begin, it must be remem-
bered that any such redesign of our legal and regulatory model for
wastewater will aim to address what, as indicated at the outset of this
paper, is a model already broken in many respects. '0 Thus, the ques-
96. But see Miller, supra note 15.
97. Supra note 1.
98. See, e.g., Lyon, supra note 79.
99. Id.
100. See supra notes 1-8.
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tion really is how to integrate through law, policy, and practice a better
range of tools into a highly uniform model that is evidently failing.
New rules and regulations can in the short term only hope to plug holes
in a centralized "system" that is, quite literally, leaking. There will be
major challenges in making this happen, not least among them financ-
ing questions. In the longer term, however, new legal thinking about
wastewater regulation offers an opportunity to reshape the wastewater
infrastructure in the United States and provide a model for wastewater
infrastructure elsewhere.
